Propranolol enhances adenine nucleotide degradation in human muscle during exercise.
Eight healthy men cycled to exhaustion [4.1 +/- 0.3 (SE) min] during beta-adrenoceptor blockade (beta B) with propranolol. The exercise was repeated on another day with the same power output and duration but without propranolol (control). The total adenine nucleotide (TAN) content in muscle (quadriceps femoris) decreased during exercise, and the decrease was more pronounced during beta B (delta TAN = 4.8 +/- 1.0 mmol/kg dry wt) than during control (delta TAN = 2.8 +/- 0.9; P less than 0.01, beta B vs. control). The decrease in TAN corresponded with a similar increase in inosine 5'-monophosphate (IMP). The increase in IMP was more pronounced during beta B (delta IMP = 5.1 +/- 1.2 mmol/kg dry wt) than during control (delta IMP = 2.8 +/- 0.7; P less than 0.05, beta B vs. control). Similarly, the increase in the content of NH3 in muscle was twice as high during beta B vs. control (P less than 0.01). The increase in muscle lactate and the decrease in phosphocreatine during exercise were similar between treatments, but postexercise hexose phosphates were approximately twofold higher (P less than 0.05) during control than during beta B. It is concluded that beta B enhances the degradation of TAN and the production of NH3 and IMP in muscle during intense exercise. This indicates that the imbalance between the rates of utilization and resynthesis of ATP is more pronounced during beta B possibly because of a decreased O2 transport to the contracting muscle and a diminished activation of glycolysis by the hexose phosphates.(ABSTRACT TRUNCATED AT 250 WORDS)